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(5/) Abstract: 

PROBLEM TO BE SOLVED: To measure lateral 
aberration corresponding to the focus performance of the 
entire optical system to be inspected with high accuracy 
by supplying the optical system to be inspected with a 
spatial image arranged on one of the object side or the 
image side of the optical system to be inspected. 

SOLUTION: A spatial image supply unit ISU comprising a 
measuring optical system for illuminating a test reticle 
TP1 provided with a predetermined test pattern and a 
focus optical system R1 for forming the image (spatial 
image) of the test pattern on the test reticle TPT onto 
an intermediate image plane 11 is disposed on the +Z 
direction side of a projection optiea^sy.stem ;PL The * 
focus optical system R1 in the spatial image -supply unit 
ISU comprises lens groups R11, R12 of positive 
refraction power and a movable opening diaphragm MAS 
is interposed between the lens groups R11, R12. An 
image position measuring system IPD comprises a knife 
edge pattern plate KEI, a detector D1, a detector stage 
21, and a detection stage control unit CU3 for detecting 
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[ 0 0 4 3] ±M^d1M«itiBtt. * 

t- ecu ct o ?Tfc>n*o @ i *mr i/T c o>m 
p**6. 

Is 

[ o 0 4 4] 4 s *SW8P-= Li * H CCIU*> Kh^- ? * 

[ 0 0 4 5 ] We, ^stfii&IU^ h CC Uii. A^ 

h ! NP#.6A;fi£*l*±ffi©^f&K|iS. 
WW^- - h C C UrtG>>* U ^6 MA S<2f^lJA S 30 

i oflH* & * ft £ ®Hff *»* u r \,> * 
)l £ MR 1/ T . BuIE^a A S 1 QJESS tSft^T ntsr J: 

hcu iK*tut*(M»*ei , r&. en** 
v h i NPt?x^snfc±ia©^si<taf*. 

{ 0 0 4 6] *ASflfiPJL^ ? h C C Uv*. m 9 

h C U 3 0 W8Ms# £ £ ♦ 
mmy*>t. 4>**lfiia»'^ hCCU^t*, fcWSD 

l»C*lMi) OX Y^»tcKT*»^y©8S^^P 
L K A# $ii h *«<Dft S«B8T i 



14 



[ 0 0 4 7] ±£<7><X>&tf©^*H^C. &«t4>tt&ft'iS 

Sco^ft: am* *K . *:A*«U- y V c c u 
It. h})*~? V i NP^€>A*Stlft:±ffi®t?®tHA 

[0 0 4 8] ^K^UfoWVtiC-HN'CJbot'. 

[ o 049] isrfe^^p Lrt^cmmr h »; 
"C®»iU*^PL<[>^»li, aSB^a^f*®^ 

t o o 5 o ] <x&* ei i o swigi 1 1 z&mx<xitftm 
?L0>mn&*) asp ^r-<wfe*<D«3as«:^r 0 

f'^D, Ell 1 (I)> 1(c) IJ»$0A$ 

[005 i ] ccv\t, umm*&m\t?i>*c#>K.®L 

lpu>X3W4*<W^ l^cXYJSWft%«^Wc|«; » 
tt"X f it«:*|»*HUW ^ ^ * K-^H, ^Sft W ^ . *G> 

ttY(t*iaiA«c* # saswci^ttiaa^flESr^^o ^ 
HP«9Ma»i? hcuiccj:*?. BittsapaaoMA 

fe*>^*3**« CCC-i^, ill 1 (a)K^I 

o. ^*^*PL©raD^»JASp©fiListc4^»ria 

□ AS 1 fCj:->*C**&££NA 1 a^£dtl^. C 
CE>**Kifec*-Ctt3i&*N A 1 a^D^O A S p<mu 

[0 05 2] COC-TE^Snfti^i. JftS;*^PL^ 
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[0053] C fcitiSD lfCTttfflSn^ 

ioiaaraaiaoMASoKaAS i©tf*s<t(ow»i*, 

S**«CS|jiT^BaPAS 

£tg£:&«>ni;?. -ecDj&aau nnm (ccx 

10 05 4 ] FlNlDfiOMASonDAS 1 

8«:Si*J, *>~>m>*tVj$f* (CCX'kZYiS&D 
Stf*o C0>£2\ ^M^^illM (X*isj) &HM 
tcj£g3fct^p LCE>na«20 A S pCOttiBcctet^CBP 
AS..lccj:-'Cie**jtofcNA i att*s>^jbJSFH <c 

n a i a i^mowy-A s i> ©rapoflawfo^Kj^ 

[ 0 0 5 5]C (QS&StltcUbmz. fSSMt&m P 

*&uxi>2>&. WHLh&ri#«>*«>!iz»tt^^ rap 

[ o 0 5 7 ] ^ *>cc, c©if-»j<?>w^rsj^«i urp 
a s l <^&S£4M>tcj§ijf2> y itjr+fr-fc&itWffr 

mm&<zmisx®>mt. wdas i© 



10- 1 70399 

16 

Afcg-tia^fl*, 

I 0 0 5 8] 2tc % mi 0 <m 1 > K^4*M&]?£3sg 
tH£%&£tlXi,>Z>tcV>. mk#&mX'ih2>&*e%&g: 

*i&ffin& »j m a s cr>§ap a s i v>mm t <om%&&& 

$t%Xl>2>?-zr>\,&&mi>X % Stt3nfcA«*ftccfjr 

mgTZo c*ikj:o, idasi^^^o 

[ 0 0 5 9 ] *tidEHW£ i P D<E#&* *-s> 
2 1 *2eatca->r«P»3l*r, ZWCHGrMfcST 
~r * K> < * - > <£• 2 X Y ^MftT'<*>&g£: If 

^'C. pJ^D^OMASOC^PAS HCJr-T^S 
ZfrJEXZZo 

I o o 6 o ] m&utcjittc* mk«¥*r i cc-^wra 

30 PJSNA limm&&P LVfatm\M3%Lt*A2ictb 

xc. sio <0 l > o>&x-^ mtt¥7kic(£M<o;*M 
7^^<7>l&^^^P^D^>XYji^>6^U, §7 

^^^>figi^^ $6ti:jHffi^cD&a^ Attest 

40 ^If^^iC^^,, 

C 0 0 6 1 ) #4* JbifrCBmufc^fttflfrAttr^BB 
QASl^^^i. te^PL0)fUt> 
h l» * ^fli*i?J^f ^Cidi-ca *^*H/^. BIP 
A S 1 i ©»ISBH««C C - r . HSP A 

S 1 ©ffi»JFjS^2a4tc^tf^ASift 0«£*H6T* J: ^ 

AS l<D*«lfiSiA^ftCTiB^IB^'C*'5^feS 
»PAS IO&&M {W&fr£><z>-?i\) \t*MtUz&& 
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IN <1^>> r*SU XYfoKtfl/TliXY^fflrt 
XBM <Zls> **»C»ti:X(lWifiJ*ft«0 # <tLYIa^ 

[ 0 0 6 2 3 W2^*»*«ISr*tiJKIIPA 10 
S 1 «9*U CO>t L0>&Wzt**tZ> 

[o 0 6 3] ±iaa>n 1 H31 lG>WCfct*r. XY^ 

&fctc&n£ftfcfe&<»£m(!ttk&^- y itemize 

tt>*I&V&Z>. £X, ±.&Utm l^ill <0rtV 20 

365nm(Dia ft^4 3 6 n in©s»r'fc->fc#, 
KS*te£&P L«><^i£§#x*>>-? 7<*>2 4 8 n 
1 9 3 n ffi&£'<Z>*l£$*, @ 1 2(CnirrW«Jil* 

[ 0 0 6 4 1 19 1 2 it > (Ml cc^Ttenste^-g^-S:^ 

£&cortifr<. x.*ts^\s~v%%:®m?h&X'h 
&<D&tc^>x%m?2>. mi2x&. gupiMn 
[ o o e 5 ] m 1 2 Kmrm&mimfi&& i lmi*, 

2 4 $ n mS&fc* 1 9 3 m ni<0?£S«>x*V^b-l7# 

<t or m&t z> \s -vftmUA i , -7 w r 4 

4 K 1 6SO'7^ K 1 e^0D:fc*^Xhb** 

[0 06 6] PfiStf4 lfc*. x+Wb-tr 

£ b'- .£.x * A > ^ b - 40 

0 SItE $ nx . 0 -*<Dft ft £ 

4£StfrvCjmfi4 4K&-r&. M3BttR4 43&»6fl) 

J F 1 6<CAJ*0, C£>7-f F 1 60>SiiJi 



IS 

r^-c k 1 6oc4^^tc^$n^>s^ii, 

it. C<?>l^a«iStCBuiSiJji*feS^^l>J:^^^W 

TP 1 **r-*HHWW>*±r*9— ICIBW'S'*, 
[ 0 0 6 7 ] d OW±fl!R!9ijfc£X I LMO&fflC J:tl 

[ 0 0 6 8] M***R 1 ^IM^X Y¥®rt"C 
CtfB«*Ht(kT-S c i tc^: 0 , r x h u * ? jH P 1 ± 
4 ^12:15^4 4<c J s I Mtv:^ii[^ia^:4 3 ^<J: OflEili^ 

[0 06 9] Hi2«>ffim»t:, nhufWP 
±m£X'&z<DX'Ccx\mm*-Mv&?z>o ii 

[ 0 0 7 0 ] U±Oil*i .^12 cr>l?lJ^Cii, gS^ifc 
P LCOftJa«fi*x+ W 1 9 3 n Z 4 8 

uxwmvz. 

[ o 0 7 1 ] b 1 3 icm~rm2 o>nfc<Q : &&x&. taw 
^^PLtc^oru : ? L ^>^±^oiH]BS^^->?:^x.>^ 

<7>-^^a? ftfcWS* * i/ r ^ s • 

[0 0 7 2] ^T©S 1 3cr>gs^CC4j^T6*, ill 

tt/l^Tifca^SflSKr^c^rSftW-r*. Hi 3tcfe 
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t*C. MZWim (3 6 Sum) <4 3 6!un> 

? H L, >X5 1 K X Orifice ^ »J > - Y ZtlXktt^ 

>0 h-.'U7<^5 2il 0Ui*a££3 6 5rtmC>! 
m^>. ?£S4 3 6 n mO)g^ £<^£&^D:fc£jgtf! 

*>£*£:7^7^u>x5 3ocAttr&o 77^r^ 

UOX5 3<?>WWMWic«*. .«&<^3gH^&J&*2* 

tea. o&ZiklErZfcftVMn&rjSAtt&WZnx 
*J«5. ^PgtD5 4^^^ii, 2£^*<^«£S 

mmmtcfy-mw?Zo 2 o 

[007 3] C<M}«C. ^111. aRSS*»i2, 
F U>X5 l , ;OK;U7 <,'U£5 2. "7 5 
^7-fu>X5 3, BSP&9 5 4', =2>r>^-b>X 

5 5 o ■ $ v - 5 6 ii. mtm^>wmit^ U 
a x r s cox y j£» . ck - r t*-e<D±ic^ $ n 

U - tfX YT*af <c J: •? ftMftfB 5 tx 

I 0 0 7 4 ] 5 *C , U * * * & jgjfli U fc;ifct*\ 30 
2&P L<r/ri/*C. fi.>a^ *>W S ±K$2g3 n & 0 
X^WitCjiU CCPOx/NW±tCU^£jU<pfisyiv{£& 
©err** ^x^x-r-^WSti, 9<£"W£ffl|jUXX 

Y^P Eftyc fee i'C 2 &7cWtt: 0 x m WCW&g&afr £?t ^ 

^ Z ^^-S^VOx.»^WcC)«52»ft<jr>jei^7^ b< y 

w s c-x Y&aua, ^xw- ^ b — FTcfcaf 

rtCJBftftSrffiOT: 0 x^^^f" - *>W S * 2 ^TCBttCgg 
ftKti ^ I, # 6 £ ! f ^ C <t K <*: 0, ^x; 

[ 0 0 7 5] <* C 11 Zltt?m$<Q J fiZtikV&. f£R 
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tV^-t>r 7 >f^>h) « U t ) -N«ffl*4r«^ ^> 

t 0 0 7 6] *^J&^^fcfe^^H^p.^^^ 

XI 3, M>FWv*> 1 4, ^7^U>X1 
7^h^WKl6, 3>f>tU>Xl 7-$:WL/. 13 I 

10 C - * fci?>, C C *CtiJji^ £ fiHSf 6, IS 1 3 OifJTE^ 

^HTP 1 ^^^Y>r?b-b>hB?;8jb, C 

1 4>cD?MMaifi o m a s <omn a s i u 

>^(u ^>S^ , r- X> u * »U T P 1 OSlSQ18&^ 
[ 0 0 7 7 ] C <C- J: ^ CC. (S l 3 OW^Cii, ^msg^ 

.^u^c^o ccr\ mi 3<?>^r^. mnnsm&^ 

J_7i, fAhb^J-HPi 3Sf^*^R li % 

Mjtorfeo. cn^^-fttcxY^ertT'^sii^^^ 

fc^c, XY^^-^MPS±ccSB:«^nt:c^ # XY 

x ^ - *>»iKat2 i h c u z it s c tiho&mmte p 

[0078] SA:, ■JXAAf^WS^'Jx;^.'^ 

N ^ - >«$nt^ ^t^xv z» * $ - >g k 

KE 1 «r/rO^(D*SSftiaf^S[!iSD 1 

l^xMWiB- tctf^, ^fe % cn^toj. ? 
[ 0 0 7 9] CC113 (E'fajT'ii, ±^!<7>^ ^ ^ x -. ^ 

o^x^at- t>$ijiai ^ ^ ? h c u 4 wfiBimi i 
of^fisim^ i.p D©w«i, m i ©flttigfcara i 
>o [ o o a o ] 5 gmnmstaz. ? bv>&mm&M 
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PLc^i^ifji£^^r«^ii, mi z^rm^y. n 

[ 0 0 8 1] SlMHMWfr*- ? h «»*WJim!**»E> 

P LC-^StfbK J: *&mX»PWiitfttcj: 
fta ir^StSS^ftffl^^ c £ &x& Zo 
[ 0 0 8 2]* fc* tfc£<* ftfe*Mia&**P LOttStt 

*w * osMma x y h C U 5 * m I *x. as? 
*¥JfiPL0>iR^*eifcB9«:»jEUC4>At- o CCC, 
ift^»^x ? h C U 5 K ^^JRMjSiE<^fti 

ti. ffl^ttfSWSW-ZKl^ «»F4-134«13-5. ft6g 
311^4757^^ 7-lS3190^f & £*ICB^P 3 tit C * £ 

6909^^^111^3-225572^ <L'T t\X I * 

[ 0 0 8 3] JQt4*. 1 3 CDfflCC UT* 

2K^fe<*>£aaj!KF4'u#At*o ii3C'b>x 

X&. «S*#¥JfcP L i UTI8/Wa*«>4><3>«:fflc»rt* 
ttftftWKP L i UTtifrMS$<D*><^gl^n 
?&16v&^xi>A<1kkf6&<Dt><DX*>'7Xi>f&'. 

I 0 0 8 4 ] 3 -C, K±©Wrtt, fte*3&P L<D®» 

x . m&&& P L t, *C«J*«3^ * cwfe 
5R£\^£i**^£UtC>*^ Sfefe^^PL^ 
flfr**** A«Stt*l**r<>«W?***P Lvffift 

^<D®mtmkX'2>2>* iM^ffiU'C. 
#¥&PL«0l«J (Ox^WftlJ) *»6ft5R&A*f£i*& 
^^t / fe^3^*fe^^C'^l^Cla^^'6 # 014 
CC7nTSF3<3[>*fe^J»«. ^l(Di|K^te^^^; 
S^^KjSa*52^K^«*Hlj4fe©BI 1 3<^&I3&T'4> 

[ 0 0 8 5 ] ^ 1 4 tcfe^'C, ^;%^.S<D^^B5 
flMc^* i L E {*, ^'11. fHR^M^ 1 2 , 

h U>X5 1 , '"O K.^a7 * jI*5 2. 77 
^r^l^>X53, P9Qtt95 4, 3>f>fU>X5 
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*7 < ,'l>£ 14. ^1^X1 5, 7^ h ^'-tf K 1 6S 
tfs^v^LOXl 7£"^IU @ 1 ZtCnkUtcffi^M 

w&it&jki i -i 7 tmtmmmz^ox^z. 

r. Bl 4<3>l?«X'it, «£ffiJEmH£¥Xl 1-17. r- 
AhUf^'UPl, l^^iRl 1, Rl2^6^fi 

c-c. si 1 3*c^?raaBffc«iaji^9 hiP^^^ti, 

^ Y K 1 6, 2>fi,f 7, r^hlx* 

[0086] CCC'0x.>^^-i>WS^ -?i^W^ 

^ r - ^ 5 w S tc feti 0 x > * y w H Oifi^lcc 
Mi Pi— TOK >CE>Simi<rm > C Z2>£ 

'sicitimk&znxi'Z. ?ut>%. «s«t*^*R i 
ti. i^^^pL^a^^m^^.^^, 

[0087] *^c, ^XA^t-WSOXYMtt. 
30 #r -5> ^ x / \ ^ t^HSird tr*5 x.> 

TfflKfe^r. ^i^mPL^^M^^j^^^oc 

t-/7x ? < ^ - >^g£^ ftfcfcfrmW^m P L 

[008 8] CCX\ t^xr:^^>iKE2 

40 flWXMtdn-&ifi (XY¥Srt) Kteor«fft®fciHMi 
tCT t^X - ><J>2 :XW>X Y¥Srt TOttattt 

a. 6 2 a. 6 2 b<7>^. 6 3 a. 63 b 

0>Wl. ... 69a, 6 9 DM) ^^"C^^. U 
45. 01 5CD^]^Cii9^'^^7X^^M^-V0C^^: 

[008 9] 131 40CM->T, cn6C't^7X.r:>^' 
^->6la. , 6 lb -6 9 a, 6 9 !) «:3i»L.^^; 

50 s*»ia'Cfif*«fc i >cc«idi«D2*iasr*. coc-u* 
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i»ix?-t>R sit, XYTfflrtr*5S^j«6*c»fi£$n 

U * £**7 k -~*;jH&U ~ - h C U 7 tc<£ O^g 

[0090] tgi|mi+^r«orJi. $r, S2^i/ 

fc^Xh^£->3 2-3 5CD^em3W<£ (-7* h><* 10 
> (6 1 a» . 61b -69a, 6 9 b > 0>^*><c 1 o 

->32CD2:^0(iSff^?T^^^<d;^^ COt 
£. *xmx^->;>$IJEd^- ? hCU6ti, fXK'^ 
~l'Z2<D2£mi*'f << 7 x ? 1 a <Z>i£f£ 

tcfe^r & J: b IC Q x .> \* *>W s £ X Y WC&tt 
3tf* 0 20 
[009 1 ] ^K, U^^jUXr-^RS^rX^^&C^: 

^^brjfeatttii&fT^. C<0#ffi8D2tCj:vCl*ffl 

->6 1 aOjfif^C&g^^ct ^tC^x.MX-7-^WS 
£XY^®ri$£?i£i-L Y^tc^T^-r* h^£-> 
3 3C-2:*<fc<Et£g^lE£tT^o 1*1£S£, 
>3 4, 3 5C'2^Coot t Xtt^OT±4 5- 30 

t o 092] ±^HitSjgfj^tcfec^c. *i$bmn&*) m 

tiLm>k$> ±3iil5]1li<:^Ah^^~>3 2'-3 5<?> 

[0 093] CCC'cfc^CC. rAK>^->(^2 # 40 
MlTE&fa&CD^^x^s^t*-- > (6 1 a. . 6 ! 
b-69a, 6 9b> (Dti^r^^CiCCctO. 

I* ©EWteB^M P £ O x ; n * «r - i'W S rt tcg&tf 
[0094] ST, @l 4<Z>0Kr'l*. u**^**-** 
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i>MM <t»^«fcPL«^i*flll> K4stt*XY¥Bffrt 
r-t'R S<DX Y^®rt*COC-cJfii^ea?:-f^^lif§r'^ 

[ 0 0 9 5] C (OM&m 1 6 *«RU«Mhr*. @ 1 
6 < a ) tt^Tj^^jfeggccfcc^. S 1 4 ©Witt: 

b*7;U*^-*>RS±&Cfct^CU*£ 

a R #ttfi $ n ^(is i u & ? j x ? i» < 

*->&KE3€ttttfc£-C4« # 01 6 <a) 

h c u 7 &mwir z> tc #><o<p£:mvs& ~ v h c c u \tm 

[0096] 016 <D>i<:^$D<. t^7i-;5>^ 
^-^KE3i^ XY^fcjtCfe^^^AhM^-x^ 

2 ^f^OiiS^: sf-^!IT htc#XD°T A V x 7 5 - > 2 

^ - ><D 2 -X^COfiLS & Uffl? h tcft<0* A -7 x ? 

[0*097] |9i 6 (a)^M^r. t^7X ? W 
$UUR (7>©BS<» ^> - > i <!; ^> ^: 5 tcg£ 

3 ^7X? 5>M£ - >|RK E 3 CC-±7^ < + X77^ 

[ 0 0 9 8 ]. m 1 6 0«rc®<»JRfi«TeccfiR L^Cv*, 5 
^x^Af-^"S?:Xy¥S^CW$tt, *g 
S;^^PL<Z)^®tc4}^^ff^f4gu:rAh^^- 

r-^RS^XY^Mrt^4<5^r^Siir, t-/7x 
- ->^KE3 ^ -7 x > 2 3 a ^ 
^t\:^PL^J:^^^<Z>{^ {^Ah;^"->32 
-3 5(7>2^> jfi^ccttsadHifea^, Uf^^r 

as lfciMtefettoificc, ws«>i^*waa?*^ 

.^2 1 <E>««f|ti[3m«:Xttr«. 
[ 0 0 9 9] ^S*^P L^Sto^Jfe (MftS) TO 

®R'c^$t?T, &mm&$£*z-y 
<&<o x y^fsr *e<?><£g£ x y^®r^ 4$ t * xjxmom 
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[ d i o o ] s ±.m<om i e<mK*H*x. mm 

g-T £ U * £ * * - i'R S <D pj^2S®^7E^fsjtC 

t^+^isfssntr^^fcio. ffl*.tfmi to:*?*! 

X^r{5jCC t^t b * £ * ^ R S (O cJtt%@ 
[ 0 10 1] W±<DHI 1 4 Mi 1 7 ©flirt*, 

£&i$£i2&wsrC'4>Ji<,>o C<£ig£. 20 
[ 0 10 2] IH 1 4 1 KomCmUitJl* 

^ti/rticntc^^ti/jcc^o v\\\Z, mis <a> 30 

E1-KE4 <W*>*J (Cfti*, C<£* 'J v \ m*K E 5 
h><£->3 2 -3 &Q2^i^@^i<:7E^ 

r *c£tcj:*@i 8 <b> tc^^s^Ttj^trc^m 
c*. cv>m&z&, mzuzit&9mmm^z ->x 
wz&K^xmwMcffimfo&o&tk&m 

[0 10 3] @l 9fcn%?fti<. fAh'^-> 40 
<Z> 2 ^(D^^^Th^fe^^^ L r * ? * 

i,*:£&c!>&3b5x 1 -x 1 ox<o\m msx'&xii 

tobT&mm&wfeX'&Zo fxh'^-> 
#L & s ; - >rt«t < . >r*£H£- 
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K> 2 :*Eifl><£fi£ 3M5 r * * . 

[0 104] ^^^->(0 2'X\^<O^m^m 

v y-^rux^mk&r^mcm^nr, m^mz 

{^a I 2oc^s£^n^>rX h.><^->O2^?:^l<0 

g b - jfe^R 2 c < ^ - ^ nr i - 

jg»#^ a 2 ic J: 0 ^a-r , *ggi«8 1 ±<o^ai^ < 
* - > frc^r ^tA^^->©2 it^ox Y^rart r- 

[0 10 5] *4<s, Rii^^Ufc#*^C0^KiJ^r 
ti. ^ hu? ^TP 1 ^^^-Sl^^^PiPl* 
*»«BPfcNA0tt. nJg^PgtOMASO^DAS 

tiKDJ&tikX'lt. »an^ DMAS 

Kt> 0 cc, X Y ^Mrtcci^ ^ r aft W htotcWtSL<OMlV> 
^%<D\^&miR^&fe&X%>^X*>m.>o C<DtZ, 

[0 10 6] ^4a, Sf,^^PLOA^t/^«>^ 

SlRWCc:*^ < »mx& *>X hMi<>. 
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